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An actuator is desetibed for a needleless disposable 
8yrin9«. The actuator Includes a hollow substantially 
cylindrical front section and a hollow substantially 
cylindrical rear section. The Eront section has an open 
rear end and a front end .erglng into an outwardly ex- 
tending neck portion. This neck portion defines an axial 
opening and a tubular inner »e«ber extends axlally -ithin 
the cylindrical front section from the neck portion. The 
tubular inner member is adapted to retain a disposable 
syringe of the type hawing a hollow medicine holding 
cylinder with an orifice In one end and a piston slldably 
mounted In the other end. The rear section Is a power 
pack which includes spring means in the form of a plura- 
lity of disc springs for driving the piston in the front 
section fco« a cetcaeted position in which the medicine 
holding cylinder contains a substance to be administered 
to an extended position In which the substance Is sub- 
stantially completely discharged through the orifice. A 
bushing 18 slldably mounted between the piston and the 
spring means and Is capable of engaging the piston as it 
travels from the retracted position to the extended 
position. Latch means Is also provided for locking the 
bushing and spring means In the retracted position. 
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aetuator for Meedlele aa DlsBoaabl* Svtlnge 

Background of the Invention 

This invention relates to an actuator Cor a neadle- 
less hypodermic Injectoc, more particularly for a needle- 
less disposable syringe. 

There is a wide spread interest in the use of needle- 
less injectors for the injection of medicines into the 
body of both honans and animals. A needleless jet injec- 
tor makes a substantially smaller hole than does a needle, 
and consequently needleless Injection is less painful than 
injection with a needle. Horeover, for people requiring 
Ceequent injections, e.g., diabetics, needleless injec- 
tion has the important advantage of causing less damage 
to the skin and tissue. This is very significant, since 
the areas on the body -hich can be used for Injection are 
limited. 

An important advance in needleless jet Injectors is 
described in Llndmayer, et al, Canadian Patent 1,178,503, 
issued November 27, 1984. This Is a very compact needle- 
less Jet Injector In which the delve means comprises a 
series of axially aligned disc springs adapted to move 
an injector piston such that the discharge pressure re- 
mains substantially constant or increasing throughout 
the injection following the Initial high pressure slcln 
piercing stage. 
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The injector described in that .pplication is an ex- 
tremely high quality device made of stainless steel and 
contains within it a medicine holding cylinder """^ 
the medicine is drawn for subsequent injection. *his oe- 
vice oust be steriliJsed on a regular basis. 

It is the object of the present invention to provide 
„ actuator for a disposable syringe can be thrown away 
after use thereby avoiding the need for frequent steri- 

"";t°is a further object of the present invention to 
provide an actuator for a disposable syringe which can 
be made from Inexpensive materials such as plastics, 

light alloys, etc. 
gnmmarv of the Invention 

The present invention in its broadest aspect relates 

to an actuator for a needleless disposable syringe com- 
prising a hollow substantially cylindrical 
and a hollow substantially cylindrical rear section. The 
front section has an open rear end and the front end mer- 
ges into an outwardly extending neck portion. This neck 
portion defines an axial opening and a tubular inner mem- 
L extends axlally fro. the axial opening into the tubu- 
lar front section. This tubular Inner member is adapted 
to retain a disposable syringe of the type having a hol- 
low medicine holding cylinder with an orifice in one end 
and a piston slldably mounted in the other end. 

The rear section of the actuator comprises a power 
pack in the form of a plurality of axlally aligned disc 
springs for driving the piston of the -V^^^^*^" 
front section from a retracted position In which the 
medicine holding cylinder contains the -^""^ ^ 
administered to an extended position in which the sub- 
stance is substantially completely discharged through 
the orifice. A bushing Is slldably mounted between the 
piston and the disc springs and is capable of engaging 
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the piston as it travels Eroo the retracted position to 
the extended position. Latch means is also provided £or 
locking the bushing and spring means in the retracted 
position. 

5 The disposable syringe can be made froo an inexpen- 

sive plastic material, as can the front and rear sections 
o£ the actuator. The neck on the front end of the actua- 
tor preferably has an internal thread which mates with an 
external thread on the syringe so that the syringe can be 

10 inserted through the neck and screwed into place. 

The tubular inner member of the front section is pre- 
ferably made froo a metal and includes an external thread. 
This thread mates with an internal thread in the lower end 
of the rear section of the actuator. The power pack mec- 

15 hanisn is essentially the same as that described in 
Canadian Patent 1,178,503. 
Brief Description of the Drawings 

The invention will now be described in greater detail 
with reference to the accompanying drawings, which illus- 

20 trate preferred embodiments of the invention, and wherein: 
Figure 1 is an elevation view in partial section of 
the actuator of the present invention; 

Figure 2 is an elevation view In partial section of 
a disposable syringe; 

25 Figure 3 Is an end elevation of the syringe of Figure 

Figure 4 Is an elevation view In partial section show- 
ing a cap-wrench for the disposable syringe; 

Figure 5 is an end elevation of the cap-wrench shown 
30 In Figure 4; , 

Figure 6 Is a sectional view of the actuator connected 

to a medicine vial; 

Figure 7 Is an elevation view In partial section of 
the actuator of the invention with an Injector cap In 
35 position; 
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Figuce 8 Is a sectional view of an Injector cap; and 
Figure 9 Is a end elevation of the Injector cap of 
Figure 8. 

r..«/!rl ptlon of Pref erred Embodiments 

M can be seen from Figures 1 and 6, the actuator of 

the invention includes a hollo- cylindrical front section 
10 and a hollo- cylindrical rear section 11. The front 
section is the injector portion and the rear section Is 
the power pack assembly. 

The front section 10 includes a cylindrical wall 12 
having at the front end thereof a neck portion 13. The 
outer surface of this neck 13 includes a bayonet connec- 
tion or thread 14. Hlthln an axial opening in the neck 
13 is mounted a metal tube 15 which extends into the in- 
jector. Adjacent the outer end of tube IS Is an Inter- 
nal thread IS for receiving a disposable syringe. The 
tube 15 also Includes along Its main body portion an 

external thread 17. . ^ , la 

The front section 10 also Includes a window-lens 18 
through which numbers can be seen indicative of the unit, 
of medicine loaded Into the syringe. 

The rear section 11 Includes a cylindrical wall 20 
with projecting wings 21 providing convenient means for 
gripping the actuator. The rearward end of the rear 
section 11 includes a trigger button 22 for firing the 
injector via tripper pin 34. This trigger button 22 is 
spring biased outwardly by means of a coil spring 24. 
The rearward end of the rear section 11 also includes 
a strong retaining wall 23 defining the upper end of a 
power Chamber containing a plurality of axlally aligned 
disc springs 25. The lower end of the bank of disc 
springs presses against a cui^shaped bushing 26 having 
a bottom wall with an axlally opening 30. It also In- 
cludes in the side wall thereof several holes 27 each 
containing a hard ball 28. The cylindrical wall 20 also 
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mcludcs ceceases 29 In longitudinal alignment with the 
holes 27. 

Within the cui^shaped bushing 26 is a lock collar 31 
with an inclined shoulder portion in the side wall there- 
of. This shoulder acts as a cam In relation to the balls 
28- The shoulder Is biased against the balls 28 by means 
o£ a ooll spring 32. 

A typical disposable syringe for use in the above 
actuator Is shown In Figures 2 and 3. This syringe 40 In- 
cludes a hollow cylindrical side wall 41 with a threaded " 
portion 42 adjacent the front end thereof. The front end 
comprises an enlarged conical tip 43 with a spherically 
rounded end tip 45. The large diameter end of the conical 
section includes a plurality of longitudinal slots 44 and 
the end tip contains an axial orifice 46. 

Within the cylindrical wall 41 Is positioned a piston 
47 having a conical Inner end tip 48 and an annular re- 
cess holding an 0-rlng of 49. The outer end of the pis- 
ton 47 Includes a shoulder portion 50 and an axial pro- 
jection 51. This projection Includes a collar 52 and Its 
outer end Is bifurcated by means of a longitudinal slot. 

The disposable syringe Is preferably provided with a 
snug fitting end cap-wrench 55 as shown In Figures 4 and 
5, This end cap 55 includes a cylindrical side wall 56 
with a hollow interior divided by a divider wall 57 Into 
two compartments 58 and 59. Bach of these compartments 
Includes a plurality of radial splines 60 which are 
adapted to engage the slots 44 In the end tip 43 of the 
disposable syringe 40* 

With the cap-wrench 55 In place as shown, the com- 
partment 59 is placed over the end tip of a used dispos- 
able syringe In the actuator and Is used as' a wrench for 
removing the disposable syringe. The used disposable 
syringe can then be thrown away and the cap-wrench 55 
still holding the fresh syringe 40 is then used as a 
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wrench to InstaU the fresh syringe. In this -annet the 
end tip « o£ the fresh syringe 40 can be kept clean and 
stetlle while be Installed in the actuator. «hen this 
has been completed, the cap-wrench Is also thrown away. 

When the syringe is installed, the piston extension 
SI is forced into the bottom hole 30 of bushing 26 with 
Che collar 52 being forced entirely through hole 30. 
Thus, by pulling against collar 52 the bushing 26 can 
pull the piston 47 rearwardly and by pushing against 
shoulder 50 the bushing 26 can push the piston forwardly. 

The rear section 11 of the actuator is screwed into 
the front section until the piston of the syringe is at 
the forenost end thereof. This twisting action Is con- 
tinued to compress the disc springs 25 between the wall 
23 and the cup-shaped bushing 26 until the balls 28 come 
into alignment with the wall recesses 29. At this point, 
the cam shoulder of the lock collar 31 forces the balls 
outwardly Into the recesses 29. This serves to lock the 
meehanlam In the loaded position. 

A medicine vial adaptor 81 is then twisted onto the 
neck 13 and connected to a med.lclne vial 80 as shown in 
Figure 6. The adaptor 81 includes a hollow cylindrical 
body 82 containing therein a sharp tipped, tapered probe 
83 which pleroes the top of vial 80. The probe 83 has 
an axial bore therethrough with an outlet in a concave 
eace 84. This outlet maces with the orifice 46 In the 
tip of the syringe 40. 

With adeptor 81 and vial 80 in place, the rear section 
II of the actuator Is twisted In the reverse direction so 
that the piston 47 Is polled rearwardly. drawing medicine 
into the syringe 40. when the appropriate dosage has been 
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loaded as Indicated in the window^lens IB, the twisting 
in the loading direction is stopped. Then the rear sec- 
tion IX is given several turns in the reverse direction 
to provide a desired initial impact gap. This is a gap 

5 between the bottom of bushing 26 and piston shoulder SO, 
which creates the high initial skin piercing pressure 
when the injector is fired. 

At this point, the aedicine vial 80 and adaptor 81 
are removed from neck 13 and a nozzle cap 65 is instal- 

10 led. The nozzle cap 65 includes a cylindrical side wall 
66 and an end wall 67 with a hole 69 therein. It also 
includes internal bayonet connections 68* Hi thin the 
cap is a thin netal insert having an spherically rounded 
projection 70 merging into a flat edge flange 71. At the 

15 centre of the spherically rounded portion is an injection 
orifice 72. 

A spring laeans 73 is provided behind the edge flange 
71. and this serves to hold the inner face of the metal 
portion 70 into tight proximity with the outer face of 

20 disposable syringe tip 45. The injector tip 65 nay be 
conveniently kept with the actuator by means of a strap 
75 which connects to the cap by means of a ring 76. 

With the injector tip 65 in position, the injector 
tip is firmly held in a perpendicular position to the 

25 skin. The trigger button 22 is then pushed, causing 
pin 34 to push the step collar 31 downwardly, thereby 
releasing the balls from the locking recesses 29 and 
firing mechanism. 
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ciaimst 

1. An actuator for a needleless disposable syringe, 
comprising (a) a hollow substantially cylindrical front 
section having an open rear end and having a front end 

5 merging into an outwardly extending neck portion, said 

necK portion defining an axial opening and a tubular in- 
ner member extending axlally within said cylindrical front 
section from said neck portion, said tubular inner member 
being adapted to retain therein a disposable syringe of 

10 the type comprising a hollow medicine holding cylinder 
having an axial orifice In one end thereof and having a 
piston slldably mounted In the other end thereof, and (b) 
a hollow cylindrical rear section comprising spring means 
' In the form of a plurality of disc springs for driving the 

15 piston in the front section from a retracted position in 
which the medicine holding cylinder contains a substance 
to be administered to an extended position In which the 
substance Is substantially completely discharged through 
the orifice, a bushing slldably mounted between the pis- 

20 ton and the spring means and capable of engaging the 

piston as It travels from the retracted position to the 
extended position and latch means for locking the bushing 
and spring means in the retracted position. 

2, An actuator according to claim 1 wherein the 
25 axial opening In the neck portion contains an internal 

thread adapted to mate with an external thread on a 
disposable syringe. 

3. An actuator according to claim 2 wherein said 
front and rear sections are made of plastic material. 

30 4, An actuator according to claim 2 wherein- said 

tubular Inner member has an external thread adapted to 
mate with an Internal thread In the forward end of said 
rear section* 

5. An actuator according to claim 4 wherein said 
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An actuator la described for a needleless disposable 
syringe. The actuator includes a hollo- substantially 
cylindrical front section and a hollow substantially 
cylindrical rear section. The front section has an open 
rear end and a front end merging Into an outwardly ex- 
tending neck portion. This necK portion defines an .k1.1 
opening and a tubular inner member extends axlally within 
the cylindrical front section from the necK portion. The 
tubular inner member Is adapted to retain a disposable 
syringe of the type having a hollow medicine holding 
cylinder with an orifice In one end and a piston slldably 
Bounted m the other end. The rear section Is a power 
pack which includes spring means In the form of a plura- 
15 llty of disc springs for driving the piston in the front 
section from a retracted position In which the medicine 
holding cylinder contains a substance to be administered 
to an extended position In which the substance is sub- 
stantially completely discharged through the orifice. A 
bushing Is slldably mounted between the piston and the 
spring means and Is capable of engaging the piston as It 
travels from the retracted position to the extended 
position. Latch means Is also provided for locking the 
bushing and spring means in the retracted position. 
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&etuator for Needlel ess Disposable Svrtnqe 

Background of the Invention 

This invention relates to an actuator for a needle- 
leas hypodernic injector, more particularly for a needle- 
less disposable syringe,. 

There is a wide spread interest in the use of needle- 
less injectors for the injection of medicines into the 
body of both humans and animals. A needleless jet injec- 
tor makes a substantially smaller hole than does a needle, 
and consequently needleless injection is less painful than 
injection with a needle. Moreover, for people requiring 
frequent injections, e.g., diabetics, needleless injec- 
tion has the important advantage of causing less damage 
to the skin and tissue. This is very significant, since 
the areas on the body which can be used for injection are 
limited. 

An important advance in needleless jet injectors is 
described in Lindmayer, et al, Canadian Patent 1,178,503, 
issued November 27, 1984, This is a very compact needle- 
less jet injector in which the drive means comprises a 
series of axially aligned disc springs adapted to move 
an injector piston such that the discharge pressure re- 
mains substantially constant or increasing throughout 
the injection following the initial high pressure skin 
piercing stage. 
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The injector described in that application is an ex- 
tre»«ly high quality device made o£ stainless steel and 
contains within It a medicine holding cylinder into which 
the medicine is drawn for subsequent injection. This de- 
vice Buat be sterilized on a tegular basis. 

It is the object of the present invention to provide 
an actuator for a disposable syringe can be thrown away 
after use thereby avoiding the need for frequent steri- 
lisation. 

It is a further object of the present invention to 
provide an actuator foe a disposable syringe which can 
be »ade from inexpensive materials such as plastics, 
light alloys, etc. 
cmmikTy of the Invention 

The present invention in its broadest aspect relates 
to an actuator for a needleless disposable syringe com- 
prising a hollow substantially cylindrical front section 
and a hollow substantially cylindrical rear section. The 
front section has an open rear end and the front end mer- 
ges into an outwardly extending neck portion. This neck 
portion defines an axial opening and a tubular inner mem- 
ber extends axially from the axial opening into the tubu- 
lar front s«rtion. this tubular inner member Is adapted 
to retain a disposable syringe of the type having a hol- 
low medicine holding cylinder with an orifice In one end 
and a piston slldably mounted in the other end. 

The rear section of the actuator comprises a power 
pack m the form of . plurality of axially aligned disc 
springs for driving the piston of the syringe in the 
front section from a retracted position in which the 
medicine holding cylinder contains the substance to be 
administered to an extended position in which the sub- 
stance is substantially completely discharged through 
the orifice. A bushing Is slldably mounted between the 
35 piston and the disc springs and Is capable of engaging 
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the piston as it travels from the retracted position to 
the extended position. Latch means is also provided for 
locking the bushing and spring means In the retracted 
position* 

The disposable syringe can be made from an inexpen- 
sive plastic material, as can the front and rear sections 
of the actuator. The neck on the front end of the actua- 
tor preferably has an Internal thread which mates with an 
external thread on the syringe so that the syringe can be 
inserted through the neck and screwed into place. 

The tubular Inner member of the front section Is pre- 
ferably made from a metal and Includes an external thread. 
This thread mates with an internal thread In the lower end 
of the rear section of the actuator. The power pack mec- 
hanism Is essentially the same as that described In 
Canadian Patent 1,176,503. 
Brief Description of the Drawings 

The invention will now be described in greater detail 
with reference to the accompanying drawings, which Illus- 
trate preferred embodiments of the Invention, and wherein: 

Figure 1 is an elevation view in partial section of 
the actuator of the present invention; 

Figure 2 is an elevation view in partial section of 
a disposable syringe; 

Figure 3 Is an end elevation of the syringe of Figure 

2; 

Figure 4 Is an elevation view In partial section show- 
ing a cap-wrench for the disposable syringe; 

Figure 5 Is an end elevation of the cap-wrench shown 
In Figure 4; 

Figure 6 Is a sectional view of the actuator connected 
to a medicine vial; 

Figure 7 is an elevation view in partial section of 
the actuator of the Invention with an injector cap in 
position; 
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Figute 8 18 • sectional wle« of »" injector caps and 
Figure 9 is a end elevation ot the injector cap of 
Figure 8. 

f> s tation of Prefe "-*'' Embodiments 

can be seen from Pigute. 1 and 6, the actuator of 

the invention includes a hollo- cylindrical front section 
10 and a hollo- cylindrical teat section U. The front 
section is the injector portion and the tear section is 
the power pack asseably. 

The front section" 10 includes a cylindrical wall 12 
having at the front end thereof . neck portion 13. The 
outer surface of this neck 13 includes a bayonet connec- 
tion or thread 14. Within an axial opening in the neck 
13 18 mounted a metal tube 15 which extends into the in- 
jector. Adjacent the outer end of tube 15 is an inter- 
nia thread IS for ceceiving a disposable syringe. The 
tube 15 also includes along its main body portion an 
external thread 17. 

The front section 10 also includes a wlndow-lens 18 
through Which numbers can be seen indicative of the units 
of medicine loaded Into the syringe. 

The rear section- U includes a cylindrical wall 20 
With projecting wings 21 providing convenient means for 
gripping the actuator. The te.rward end of the rear 
slltLn II includes a trigger button 22 for "ring the 
injector via tripper pin 34. This trigger button 22 is 
spring biased outwardly by means of a coil spring 24. 
tL rearward end of the rear section 11 also includes 
a strong retaining wall 23 defining the upper end of a 
power Chamber containing a plurality of axlally aligned 
disc springs 25. The lower end of the bank of disc 
springs presses against a cup-shaped bushing 26 hav ng 
a bottom wall with an axlally opening 30. it also in- 
cludes in the Side -.11 thereof several holes 27 each 
containing a hard ball 28. The cylindrical wall 20 also 
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Includes recesses 29 in longitudinal alignment with the 
holes 27. 

Within the cup-shaped bushing 26 is a lock collar 31 
with an inclined shoulder portion in the side wall there- 

5 of. This shoulder acts as a cam in relation to the balls 
28. The shoulder is biased against the balls 28 by means 
o£ a ooil spring 32. 

A typical disposable syringe for use in the above 
actuator is shown in Figures 2 and 3. This syringe 40 in- 

10 eludes a hollow cylindrical side wall 41 with a threaded 
portion 42 adjacent the front end thereof. The front end 
comprises an enlarged conical tip 43 with a spherically 
rounded end tip 45. The large diameter end of the conical 
section includes a plurality of longitudinal slots 44 and 

15 the end tip contains an axial orifice 46. 

Within the cylindrical wall 41 is positioned a piston 
47 having a conical inner end tip 48 and an annular re- 
cess holding an 0-ring of 49. The outer end of the pis- 
ton 47 includes a shoulder portion 50 and an axial pro- 

20 jection SI. This projection includes a collar 52 and its 
outer end is bifurcated by means of a longitudinal slot. 

The disposable syringe is preferably provided with a 
snug fitting end cap-wrench 55 as shown in Figures 4 and 
5. This end cap 55 includes a cylindrical side wall 56 

25 with a hollow interior divided by a divider wall 57 into 
two compartments 58 and 59. Each of these compartments 
includes a plurality of radial splines 60 which are 
adapted to engage the slots 44 in the end tip 43 of the 
disposable syringe 40. 

30 With the cap-wrench 55 in place as shown, the com- 

partment 59 is placed over the end tip of a used dispos- 
able syringe in the actuator and is used as' a wrench for 
removing the disposable syringe. The used disposable 
syringe can then be thrown away and the ca^wrench 55 

35 still holding the fresh syringe 40 is then used as a 
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to Install the fresh syringe. In thU .•"«»« '"e 
«ench "^^^-11 ,0 e.n be kept clean «a 

end tip « o£ the ' ' .ctu.tor. when this 

stetUe -hUe be Instiled In „ 

been completed, the cap-wcench ^« '^"^^^.^...^ 

Hben the syrln,e ^^^^^ '3^0. « with 

51 is forced Into the bottom hole 3U 

tne ttw'**- -,w4-i fwifitina action Is con- 

the foremost end thereof. '"'"""^.^..^ ^he -11 

cne c«" serves to locR tne 

outwardly into the recesses 29. This s 

„ecR 13 snd connected to a "'f f "J^J,^ cylindrical 

face 84. This outlet -ates with the orifice 
tip of the syringe 40. 

.... „ ... --;;;;rr.;rr.r'r 
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loaded as Indicated In the vrindo%r-lens 18, the twisting 
in the loading direction is stopped. Then the rear sec- 
tion 11 is given several turns in the reverse direction 
to provide a desired initial impact gap. This is a gap 

5 between the bottcni of bushing 26 and piston shoulder 50, 

which creates the high initial skin piercing pressure 
when the injector is fired. 

At this point, the medicine vial 80 and adaptor 81 
are removed from neck 13 and a nozzle cap 65 is instal- 

10 led. The nozzle cap 65 includes a cylindrical side wall 
66 and an end wall 67 with a hole 69 therein. It also 
includes internal bayonet connect ions' 68 • Within the 
cap is a thin metal insert having an spherically rounded 
. projection 70. merging into a flat edge flange 71. At the 

15 centre of the spherically rounded portion is an injection 
orifice 72. 

A spring means 73 is provided behind the edge flange 
71 and this serves to hold the inner face of the metal 
portion 70 into tight proximity with the outer face of 

20 disposable syringe tip 45. The injector tip 65 may be 
conveniently kept with the actuator by means of a strap 
75 which connects to the cap by means of a ring 76. 

With the injector tip 65 in position, the injector 
tip is firmly held in a perpendicular position to the 

25 skin. The trigger button 22 is then pushed, causing 
pin 34 to push the step collar 31 downwardly, thereby 
releasing the balls from the locking recesses 29 and 
firing mechanlsn. 
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Claims; 

!• An actuator Cor a needleless disposable syringe, 
comprising (a) a hollow substantially cylindrical front 
section having an open rear end and having a front end 

5 merging into an outwardly extending neck portion, said 

neck portion defining an axial opening and a tubular in- 
ner member extending axially within said cylindrical front 
section from said neck portion, said tubular inner member 
being adapted to retain therein a disposable syringe of 

10 the type comprising a hollow medicine holding cylinder 
having an axial orifice in one end thereof and having a 
piston slidably mounted in the other end thereof, and (b) 
a hollow cylindrical rear section comprising spring means 
in the form of a plurality of disc springs for driving the 

15 piston in the front section from a retracted position in 
which the medicine holding cylinder contains a substance 
to be administered to an extended position in which the 
substance is substantially completely discharged through 
the orifice, a bushing slidably mounted between the pla- 

20 ton and the spring means and capable of engaging the 

piston as it travels from the retracted position to the 
extended position and latch means for locking the bushing 
and spring means in the retracted position, 

2. An actuator according to claim 1 wherein the 
25 axial opening in the neck portion contains an internal 

thread adapted to mate with an external thread on a 
disposable syringe. 

3. An actuator according to claim 2 wherein said 
front and rear sections are made of plastic material . 

30 4, An actuator according to claim 2 wherein said 

tubular inner member has an external thread adapted to 
mate with an internal thread in the forward end of said 
rear section. 

5. An actuator according to claim 4 wherein said 
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neck portion has an external thread, 

6. An actuator accocdincj to claim 4 wherein the ex- 
ternal face of said neck includes a bayonet connection. 

7. A disposable syringe for use with the actuator 
5 of claim It comprising a hollow cylindrical casing and a 

slideable piston therein, said casing having at the front 
end thereof an enlarged conical end portion merging into 
spherically rounded end tip with an axial orifice extend- 
ing therethrough and a piston having at the outer end 
10 thereof connector means for connection to the actuator 
bushing • 

8. A disposable syringe according to claim 1, in- 
cluding an external threaded portion adjacent said con- 
ical end portion adapted to mate with an internal thread 

IS in said actuator neck. 

9. A disposable syringe according to claim 8, 
wherein the forward interior end of said hollow casing 
is conical and the inner end of said piston has a mating 
conical shape. 

20 - 10. A disposable syringe according to claim 9, 

wherein the outer end of the piston includes a shoulder 
portion for pushing the piston into the hollow casing 
and a collar portion adapted to snap into said actuator 
bushing for pulling the piston outwardly. 

25 11. A disposable syringe according to claim 10, 

wherein the outer end of the piston is bifurcated. 

12. A disposable syringe according to claim 8, which 
includes longitudinal slots in the large periphery of the 
' conical end portion. 

30 13. A disposable syringe according to claim 12, in 

combination with a cap-wrench therefor, said cap-wrench 
serving as a protective cap for a new syringe and serv- 
ing as a wrench for removing a used syringe from an ac- 
tuator and installing a new syringe, and comprising a 

35 hollow cylindrical body portion divided by an internal 
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divider wall Into two end compartments for receiving 
syringe conical end portions, each compartment having 
series of radial splines adapted to engage the longit 
dinal slots m a conical syringe end. 
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